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Abstract 
 
Introduction. Attention Deficit Hyperactivity Disorder (ADHD) is the most common 
neurobehavioral condition in children. Current guidelines recommend that Diagnostic and 
Statistical Manual of Mental Disorders Fifth Edition (DSM-V) criteria be used prior to diagnosis 
of ADHD. However, many providers are still using DSM-IV with the potential for inaccurate 
diagnosis. The use of a standardized electronic health record (EHR) template for ADHD that will 
serve as a reminder for providers to use DSM-V criteria.  The objective of the project was to 
compare utilization of the DSM-V EHR evaluation tool with current documentation practice for 
screening ADHD. The project examined consistencies in ADHD screening documentation and 
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conducted comparisons between different providers: physician (MD), advanced practice 
registered nurse (APRN), and physician assistant (PA) in relationship to screening for ADHD. 
Methods. Pre- and post-intervention design was used to evaluate documentation 
practices.  Ten providers were given education on DSM-V criteria and instructions for screening 
template use. Providers’ documentation practices were collected at 3 months before DSM-V 
EHR template implementation (October 1- December 31, 2019) and 2 months after (January 16 – 
March 1, 2019). Demographic and clinical data of children both pre- and post-implementation 
were also collected from the EHR.  Provider demographics were obtained from a pre-
implementation survey. Descriptive statistics and Chi-square were used to characterize variable 
distributions and t-tests evaluated group comparisons between provider groups. 
Results. Provider (5 MDs and 5APRN/PAs) documentation practices were screened for 
children pre (n=57) and post (n=55) implementation. Children had a mean age of 9 ± 3.7, 
predominantly males (75%), Hispanic (85%), and all children were covered by public insurance 
(100%). Some children (20-30%) required referral in both groups for further evaluation by a 
child psychiatrist. There was no statistical differences pre- and post-intervention related to DSM-
V template use in ADHD screening. However, there were statistical differences between 
provider type with the APRN/PAs screening more frequently using the DSM-V template (n=4) 
than MDs (n= 0) (p=.009).   
Conclusion. Providers did not consistently use the DSM-V EHR template to screen 
children for ADHD. Future studies are needed to evaluate barriers to using the template, 
including practice preferences, openness to change, and other factors that may affect use of the 
EHR template.       
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Introduction 
 Clinical decision support (CDS) is a process that provides information to assist the user 
in decision making for evaluation and treatment. CDS ensures the timely gathering of 
information that is relevant to the patient and within the provider’s workflow (Osheroff et 
al., 2017). The goal of CDS is to make accessible, the most informative data, to the key person, 
in the correct format, through the most direct channel, and at the right point in the workflow to 
improve health and health care decisions and outcomes (Osheroff et al., 2017). The purpose of 
the proposed project is two-fold: first, to use the CDS framework to develop an electronic 
version of the Diagnostic and Statistical Manual of Mental Disorders Fifth edition (DSM-V) for 
Attention Deficit Hyperactivity Disorder (ADHD) screening, that are embedded into 
the electronic health record (EHR). Second, to evaluate its utilization in a pediatric primary care 
community clinic in Los Angeles. 
Problem Statement 
 ADHD the most commonly diagnosed pediatric neurobehavioral condition, is 
characterized by a persistent period of marked hyperactivity, inattention, distractibility and/or 
impulsivity (Center of Disease Control and Prevention (CDC), 2016). Currently, in the United 
States,  approximately 5.4 million children (8.4%)  have a clinical diagnosis of ADHD 
(Danielson et al., 2018) with a reported five percent increase per year (Center of Disease Control 
and Prevention [CDC], 2016).  The diagnosis of ADHD is most prevalent in males (13.3%), 
children between the ages of 12-17 (11.8%), African-American ethnicity (12.7%) and correlates 
with family income less than 200% of the federal poverty threshold (CDC, 2016; Pastor, Reuben, 
Duran & Hawkins, 2015). Furthermore, ADHD has been associated with a greater frequency of 
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chronic school absenteeism than children with Autism and intellectual delays combined (Black 
& Zablotsky, 2018; CDC, 2015; Pastor, Reuben, Duran & Hawkins, 2015).  
 ADHD is a clinical diagnosis with no definitive diagnostic testing. The diagnosis can be a 
challenge for most providers since behavioral determinants of ADHD may not be attributed to 
the condition only (Chan, Hopkins, Perrin, Herrerias & Homer, 2005). Thus, the American 
Psychiatric Association’s (APA) Diagnostic and Statistical Manual of Mental Disorders Fifth 
Edition (DSM–V) and the American Academy of Pediatrics (AAP) established ADHD clinical 
practice guidelines to assist providers with the diagnosis and management of ADHD (APA 
DSM-V, 2013; Wolraich et al., 2011).  The AAP recommends that the DSM-V criteria be met 
prior to diagnosing ADHD (AAP, 2011). Despite the guidelines (2013), many providers are still 
using the DSM-IV criteria, which can contribute to inaccurate diagnosis and fragmented ADHD 
management (Guevara et al., 2005).  Unfortunately, current clinical practice does not offer a 
standardized and succinct option to document DSM-V criteria when considering a diagnosis of 
ADHD.  
 The project proposes to develop a CDS or electronic version of the ADHD DSM-V 
criteria embedded into an EHR template in a pediatric primary care clinic. The goal is to increase 
provider utilization and documentation of specific DSM-V criteria for screening and diagnosis of 
ADHD. 
PICO Question 
 The project is designed to address the question, among pediatric primary care providers 
of patients with suspected ADHD, will incorporation of the DSM-V criteria evaluation tool for 
ADHD in the EHR, increase providers’ diagnosis or documentation of ADHD screening using 
DSM-V criteria compared to current practice? 
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Evidence-Based Practice Framework 
 The IOWA Model is a widely used framework for implementing evidence–based practice 
(EBP) that promotes quality care and guides this proposed project (Titler et al., 1994). The 
IOWA model considers the entire healthcare system from the provider, to the patient, and to the 
infrastructure using research to guide clinical practice decisions (Titler et al., 1994). The model 
is a stepwise process for identifying a clinical problem with an evidence-based intervention to 
improve patient care, and promote institutional change (Brown, 2014; Gawlinski & Rutledge, 
2008; Iowa Model Collaborative, 2017). Because of its usefulness in establishing EBP (Titler et 
al., 1994), the IOWA model will guide the proposed project.  The seven-steps of the IOWA 
model (Doody & Doody, 2011) guided the translation of research into practice to:  
1) Identify a priority clinical problem where EBP change might serve as a solution,  
2) Develop a team consisting of members that evaluated and implemented EBP,  
3) Retrieve relevant research related to the desired practice change,  
4) Critique of the evidence related to the desired practice change,  
5) Develop an EBP,  
6) Implement the EBP, and  
7) Evaluate the value and contribution of the evidence into practice.  
In addition, three-decision points were incorporated into the IOWA Model including: 1) 
assessment of the priority for the proposed clinical change, 2) determination of sufficient 
evidence to support the proposed clinical change, and 3) determination of whether the proposed 
clinical change was appropriate for adoption into the organization (Iowa Model Collaborative, 
2017) (Figure 1).  
Implementing the IOWA model will involve three phases. The first phase of the IOWA 
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model for this project is the identification of suboptimal utilization and documentation of DSM-
V criteria as a priority clinical problem for a community pediatric primary care clinic (i.e., 
organization). Secondly, the pediatric primary care providers (led by a Pediatric Nurse 
Practitioner/DNP student) were identified to implement the practice change.  Furthermore, the 
AAP ADHD clinical practice guidelines support the use of an electronic CDS tool based on the 
DSM-V criteria for screening and documenting ADHD. Two of the three decision points in the 
IOWA model were establishment of the clinical problem as an organization priority with 
research supporting the use of EHR for DSM-V criteria utilization and documentation for 
ADHD. The third decision point yet to be determined will be if the documentation change is 
appropriate for adoption into the organization. 
Literature Search 
 A literature search was conducted in PubMed and The Cumulative Index of Nursing and 
Allied Health Literature (CINAHL) to identify articles relevant to ADHD diagnosis associated 
with DSM-V criteria and EHR use within the pediatric primary care setting. Database searches 
were limited to full-text, peer-reviewed articles in the English language, and excluded abstracts 
or case reports.  Initially, a Boolean search strategy was implemented using the phrases “DSM-
V, ADHD and EHR,” “DSM-V, ADHD and Pediatrics,” and “Decision support, DSM-5, and 
Pediatrics” yielded zero results.  Search terms were modified to include “ADHD AND Electronic 
Health Record,” “Decision Support AND ADHD AND Pediatric Primary Care,” and   
“Childhood ADHD AND DSM-V criteria.” The revised search yielded 114 articles. After 
duplicates were removed and selecting articles published within the last 10-years, 84 articles 
were identified, and abstracts screened. Articles not specific to the pediatric population and EHR 
use for ADHD among children, EHR use with mental health disorders (i.e. anxiety, bi-polar, 
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depression), and those conducted outside of United States were excluded. Finally, a total of nine 
articles relevant to ADHD and EHR use within the pediatric primary care settings were selected. 
Critical Analysis of the Literature 
 This literature review identified four out of nine articles focused on CDS tools used in a 
variety of settings to improve provider utilization of APA and AAP diagnostic guidelines. Three 
studies were randomized control trials (RCT) (Carroll et al., 2013; Co et al., 2010; Oppenheimer, 
et al., 2019), and one was a feasibility study (Power et al., 2016). The remaining five studies 
were retrospective chart reviews focused on: evaluating provider EHR utilization with treatment 
adherence (Bierdermanm, et al., 2019), ADHD incidence (Daley et al., 2017), accuracy in 
ADHD classification (Gruschow, Yerys, Power, Durbin & Curry, 2019), symptom monitoring 
between parent and teachers (Michel et al., 2018), and variability in ADHD care at primary-care 
clinics (Epstein et al., 2014) (Table 1).  
 The selected RCT studies assessed the effectiveness of their CDS system in the EHR to 
improve screening, diagnosis and management of ADHD (Carroll et al., 2013, Co et al., 2010 & 
Oppenheimer et al., 2019). In all three studies, the intervention clinic groups reported higher 
quality care through increased ADHD diagnosis and prompt clinic visits related to care (Carroll 
et al., 2013, Co et al., 2010 & Oppenheimer et al., 2019). Some EHR-based tools had built in 
provider reminders or alerts to re-assess criteria compared to clinic sites without alerts (Co et al., 
2010; Oppenheimer et al., 2019).  These triggers or alerts built into the algorithms facilitated 
timely provider notification, prompting patient contact, and adjustments in treatment; thus, 
improving quality of care (Carroll et al., 2013, Co et al., 2010 & Oppenheimer et al., 2019).   
 The national guidelines related to diagnostic criteria for ADHD (e.g., DSM-IV vs. DSM-
V) varied amongst studies. Two studies were conducted between the years of 2004 and 2010 (Co 
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et. al., 2010; Daley et. al., 2017) prior to the AAP updates (AAP, 2011) and therefore, the main 
outcomes of these studies (e.g. ADHD screening and diagnosis) are not reflective of the most 
recent recommendations for practice (DSM-V). The DSM-V has been determined to be more 
precise in diagnosing ADHD symptoms compared to the DSM-IV criteria (Epstein & Loren, 
2013).  One study was based on current AAP guidelines and DSM-V criteria for ADHD 
diagnosis (Gruschow, Yerys, Power, Durbin & Curry, 2019), had the goal of validating their 
EHR-based algorithm.  This study identified a very low proportion of patients inaccurately 
diagnosed with ADHD resulting in a strong estimate of specificity for their tool using DSM-V 
criteria (Gruschow, Yerys, Power, Durbin & Curry, 2019).  Four studies incorporated out-of-date 
DSM-IV criteria (Carroll et al., 2013; Co et al., 2010; Epstein et al., 2014; Daley et al., 2017).  
Other studies did not acknowledge how the diagnosis of ADHD was made and focused on 
provider utilization of the EHR-based decision tool (Biederman, et al., 2019; Michel et al., 2018; 
Oppenheimer, et al., 2019; Power et al., 2016).    
 Inconsistencies in EHR templates and built-in provider prompts or alerts were present 
across all studies. Four studies utilized distinct notifications within their respective EHR-based 
decision tool.  Co and colleagues (2010) incorporated a clinician reminder to assess ADHD 
symptoms every three to six months, and the reminder was associated with an approximate 20% 
increase in the proportion of patients whom had a visit during the study period in which ADHD 
management was discussed.  In an effort to screen patients suspected of having ADHD, one 
study utilized a three-question prescreen; and if positive, notified providers to the patient’s 
potential risk for ADHD (Carroll et al., 2013).  Michel and colleagues (2018) sought to support 
communication regarding patients’ ADHD symptoms between providers, parents and teachers by 
electronically notifying providers when parents and teachers submitted scheduled ADHD 
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assessments into the EHR system. Oppenheimer et al (2019) embedded a notification into their 
EHR that was designed to detect potential adverse outcomes among children with ADHD and 
monitored remotely between doctor visits. Newly submitted forms prompted provider 
notification, patient contact and timely referrals or office visits for further evaluation; thus, 
providing faster response times and optimizing patient management and outcomes (Oppenheimer 
et al., 2019).  
 All studies were conducted in the United States, including three conducted at the same 
institution that assessed different aspects of monitoring, adherence, diagnosis, and instrument 
validation (Gruschow, Yerys, Power, Durbin & Curry, 2019; Michel et al., 2018; Power et al., 
2016). A high degree of sensitivity 0.97 (95% CI: 0.96, 0.97), specificity 0.99 (95% CI: 0.90, 
0.99) and positive predictive value from 0.98 (95% CI: 0.98, 0.99), to diagnosis ADHD among 
patients with symptoms suggestive of ADHD (Gruschow, Yerys, Power, Durbin & Curry, 2019). 
Study findings showed that the institution’s EHR system could accurately classify ADHD, 
capture ADHD information, promptly communicate information between parents and teachers, 
and is feasible in assessing and monitoring treatment outcomes. These findings cannot be 
generalizable to all institution’s EHR systems since these three studies were from the same 
institution (Gruschow, Yerys, Power, Durbin & Curry, 2019; Michel et al., 2018; Power et al., 
2016).  
 This literature review identified overwhelming support for the use of EHR-base ADHD 
tools or templates to assist providers during office visits to screen and diagnose ADHD, and 
track symptoms related to pharmacologic and non-pharmacologic management.   
Gaps in Knowledge 
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 This review highlighted the need for studies to evaluate the use of DSM-V criteria 
embedded into a CDS tool to improve provider utilization and diagnostic accuracy. In addition, 
most reviewed studies did not address pertinent information about the providers (e.g., physicians, 
nurse practitioners, and physician assistants), years of experience, and additional psychiatric or 
mental health training. Provider type and experience could explain the variability in practice and 
clinical adherence to the new ADHD guideline. The EHR technology was limited to the general 
use of an ADHD template (not related to new DSM-V criteria), and the ability to identify newly 
diagnosed ADHD patients based on provider documentation. The proposed scholarly project will 
expand upon existing knowledge related to optimizing providers’ use of EHR-based technology, 
by embedding DSM-V criteria into the template, and assessing utilization based on provider type 
and experience.  
Methods 
Project Design 
 The scholarly project is a phase I study using a pre- and post-intervention design. Data 
was extracted via the EHR in consecutive months during pre-intervention (October 1, 2019 – 
December 31, 2019 [three months]) and post-intervention (January 1, 2020 – March 1, 2020 [2 
months]) to assess previous ADHD screening and diagnosis rates compared to post-EHR ADHD 
template start-up. Unfortunately, the 2019 coronavirus disease (COVID-19) pandemic cut short 
the post-intervention data collection by 1 month. The dates selected corresponded with the 
school year when the majority of suspected ADHD cases are identified by teachers/parents and 
seek primary care evaluations.  
Sample and Setting 
 A convenience sample of 10 pediatric providers (five pediatricians, four pediatric nurse 
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practitioners, and one physician assistant was selected whose documentation practices were 
assessed across three pediatric primary care practices in South Los Angeles, Lynwood, and 
Compton. All providers underwent the intervention. These facilities are all federally qualified 
health organization serving primarily the uninsured or who have public insurance. All providers 
utilized the organization’s EHR, eClinicalWorks (eCW) for documenting ADHD screening and 
diagnosis.   
Inclusion/Exclusion Criteria 
The eligibility criteria for selecting medical record review were patients: 1) ages 3 to 18 
years, and 2) those who were screened and diagnosed with ADHD using CPT and billing codes 
(ICD-9 = 314.01; CPT = 96110).  Exclusion criteria were patients: 1) diagnosed at another 
facility outside of the organization, 2) being followed by outside psychiatry, 3) have other 
psychiatric comorbidities (e.g. depression, anxiety, bipolar etc.), or 4) managed by a non-
pediatric primary care provider (e.g. internal medicine). 
Sample Size 
 One hundred and twelve patient encounters were identified in the EHR based on 
screening and diagnostic codes (CPT Code 96110; ICD-9 Code 314.01) after removal for 
duplicate patient visits.  
Intervention 
 The intervention was two-fold with an educational component and the use of an EHR 
ADHD screening template.   
 Provider Education.  A 30-minute in-service was conducted on the AAP clinical practice 
guidelines (Table 2) and use of the modified ADHD template that included new DSM-V criteria 
for ADHD developed by the PI at a monthly quality improvement meeting attended by all 
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providers.  The PI educated all providers on how to use the EHR ADHD template for screening 
and diagnosis using the DSM-V criteria. Providers who were unable to attend the in-service 
sessions, were emailed and called to ensure their understanding of the use of the DSM-V EHR 
tool.  Visual reminder cards for using the template were placed and located at all providers’ 
workstations (Figure 2).   
EHR ADHD Template. Based on the DSM-V criteria, this intervention is a standard tool 
for the classification of mental disorders, including ADHD.  The DSM-V is a validated set of 
criteria with a sensitivity (100%), specificity (71.1%) and predictive value (85.1%) in the 
diagnosis of ADHD (Ghanizadeh, 2013). These criteria was embedded into the organization’s 
EHR eCW ADHD template (Figure 3).  The Vanderbilt ADHD Diagnostic Rating Scale is 
standard of care in the assessment of ADHD symptoms. This assessment tool is the gold standard 
for ADHD screening which includes forms for both a parent and teacher to complete based on 
behavior in two different environments (e.g., primarily home and school) and is currently used in 
the pediatric primary care clinic (Wolraich et al., 2003). The Vanderbilt is not scored until the 
teacher evaluation has been received. Therefore, the DSM-V criteria will be determined prior to 
the Vanderbilt screening which is the recommended method for classification of ADHD. 
Data Collection 
The study protocol was approved by the University of California, Los Angeles 
Institutional Review Board.  At the end of the intervention in-service (January 9, 2020), all 
providers completed a demographic form to elicit data on age, gender, ethnicity, provider type, 
(e.g., physician, nurse practitioner, physician assistant), years of experience, years at the practice 
site and any additional pediatric psychiatric or mental health training (Appendix A).  The PI 
obtained verbal permission from all providers to review their patient’s records in the EHR. The 
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ADHD chart screenings and diagnosis findings for the project are anonymous and the 
evaluations were not punitive (e.g., in case some providers were identified as not documenting 
the use of DSM-V criteria).  The proposed project had the support of the institution’s lead 
pediatric provider who oversees all three primary care clinics.  
 The EHR ADHD template was initiated on January 16, 2020.  Data extraction from the 
EHR occurred over three consecutive months before and two months after the intervention.  Data 
collection consisted of patient demographic information (age at the screening, gender, ethnicity, 
insurance type) and ADHD screening / diagnosis (DSM-V criteria used, Vanderbilt completed by 
parent and teacher, was ADHD diagnosis made, current management, and other medical or 
behavioral conditions) (Appendix B). 
Primary Outcomes 
 The primary outcome of the proposed project was the number of patients who receive 
ADHD assessment/screening utilizing DSM-V criteria to support the diagnosis. The secondary 
outcome includes provider documentation utilizing the EHR-based DSM-V criteria evaluation 
tool. 
Data Analysis 
 Descriptive statistics (means, standard deviations and frequencies) were used to 
summarize distribution of demographic variables from the providers and clinical data for 
patients. Chi square was used to assess whether distribution of categorical variables (ethnicity, 
gender) exceeded expectation.  A paired t-test was used to compare differences of pre- and post-
intervention outcomes (e.g., number screened, and number diagnosed with ADHD). Statistical 
significance is two-sided at p < 0.05. The Statistical Package for Social Sciences (SPSS) version 
25 (IBM; Somer, NY) was used for analysis. 
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Results 
 Documentation practices of ten providers were reviewed during a 5-month period 
(October 2019-March 2020) for consistencies with the use of the ADHD EHR screening 
template.  During the pre-intervention period (October 2019-December 2019), 5295 pediatric 
primary care visits were examined for ADHD diagnosis or screening codes. After excluding for 
duplicate ADHD visits, 57 medical records were reviewed.  During the post-intervention period 
(January 16, 2020-March 16, 2020), 7800 pediatric primary care visits were identified. After 
excluding for duplicate ADHD visits, 55 medical records were reviewed (Figure 4).   
 Among providers (five physicians [MD or DO] and five advance practice registered 
nurses [APRN] or physician assistant [PA], no statistically significant difference were found in 
documentation practices based on age, gender, ethnicity, years of experience, years at the 
organization, or additional mental health training (Table 3).  The majority of providers were not 
using the template and using only narrative comments in their note which was recorded as 
incomplete. APRN / PAs (8%) were using the DSM-V template, compared to MD/DOs who 
were not using it (0%, p=.009).  The Vanderbilt ADHD screening tool was utilized more by the 
MD/DO group (59%) compared to the APRN/PA group (33%), (p=0.043) (Table 4).   
 The pre- and post-intervention group characteristics showed no differences between 
groups based on age, gender, ethnicity, insurance, and visit type nor provider screened.  The 
majority of children screened were on average 9 years of age, 80% male, 80% Hispanic, and 
100% receiving public insurance (Table 5).  Out of 31 patients screened post-implementation 
(56%), 29 (53%) had Vanderbilt screening, three (5%) had DSM-V EHR template screening; six 
were diagnosed with ADHD (Table 5). ADHD management consisted of 20-30% receiving 
combined medication and behavioral therapies and 40-50% being managed by an outside 
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provider (psychiatry) (Table 5).  However, 49% pre-intervention and 29% post-intervention were 
either referred to psychiatry for a higher level of care (Tier I Institute) or parents refusing 
treatment.  Collectively between groups, the most prevalent behavioral or medical comorbidities 
were autism (17%), developmental / learning delays (17%), overweight/obesity (16%), asthma / 
allergies (16%), post-traumatic stress disorder (PTSD) and depression (9%), conduct or 
oppositional defiant disorders (8%), and obstructive sleep apnea (OSA) (7%) (Table 5).  
Discussion 
 Results from this project demonstrated the majority of providers, either MD/DO or 
APRN/PA, were not using the DSM-V EHR template to screen for ADHD.  Though the overall 
provider use was low, the APRN/PAs utilized the DSM-V screening tool more often than the 
MD/DOs.  Very few studies have compared provider type related to usage of EHR templates.  
However, one study showed similar findings using an EHR-based pediatric to adult transition 
planning template which was utilized more by nurses than physicians (Weimann, 2015).  In this 
project, despite provider education on DSM-V criteria and the feasibility of the EHR template to 
assist in ADHD diagnosis, provider preferences persisted with using the Vanderbilt ADHD tool 
and referral for higher-level care (e.g. psychiatry).  More effective pre-implementation provider 
query into barriers to usage and periodic system checks should be implemented in future EHR 
template projects (Lehmann et al., 2019 & Temple et al., 2019).  
 This project did not utilize an EHR “lock-out” mechanism, so providers could not opt-out 
of the template and mandate completion in order to sign the patient note.  This could have 
potentially improved provider compliance with DSM-V screening criteria.  A few studies have 
shown that this type of safeguard can prompt increased provider usage of EHR templates and 
ultimately improve patient outcomes (Loudon et al., 2015; Powers, 2018; Reyes-Portillo et al., 
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2018). Furthermore, Ramirez et al. (2018) showed that an EHR “chart closure” hard stop 
implementation improved provider attention to alerts for the intensification of diabetes 
medication without significantly disrupting workflow and in a follow-up evaluation showed 
sustainability (Ramirez et al., 2020). These findings suggest EHR-based “chart closure” or “lock-
out” mechanisms could be implemented in EHR-based ADHD DSM-V criteria tools to improve 
usage.  
Degree of experience may have influenced the results observed. The majority of 
providers had two to three years’ work experience, which may account for the lack of template 
utilization. Although not specific to ADHD, one study examining the opinion of physicians 
regarding the use of EHR which found MDs with 4 years or greater EHR experience, felt that 
EHR allowed them to provide better patient care compared to those with less than 4 years of 
experience (Jamoom, Heisey-Grove, Yang & Scanlon, 2016).  In this project, the feasibility of 
using the DSM-V screening tool template, for diagnosis of ADHD was established in a small 
number of children.  This raises concern for diagnostic accuracy and potential for inappropriate 
medical management or referral when not using the most current practice DSM-V criteria 
(Bastra et al., 2014; Manos et al., 2017). With the shortage of mental health providers and the 
delay in timely appointments, primary care providers need to be screening and diagnosing 
ADHD according to national guidelines in the outpatient setting to expedite treatment and 
optimize home and academic performance (Jansen, 2019). 
 This project also identified both behavioral and medical comorbidities in an ethnically 
diverse, underserved population in Los Angeles that may have implications for primary care 
practice in the management of children suspected or diagnosed with ADHD.  The most 
prominent behavioral issues were autism, developmental/learning delays, depression/post-
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traumatic stress disorder and medical comorbidities were overweight / obesity, OSA, and asthma 
/ allergies.  ADHD and autism signs and symptoms are linked together in addition to learning 
delays that arise from other behavioral / psychological disorders and developmental or learning 
delays.  A comprehensive approach to assessment should be considered when making clinical 
judgements when screening children suspected of ADHD (Hinshaw, 2017).  
The medical comorbidities of being overweight or obese has been associated with the 
impulsivity and inattention that can characterize ADHD causing increased caloric intake that can 
contribute to the problem (Cortese, Moreira-Maia, St Fleur, Morcillo-Peñalver, Rohde et al., 
2016; Fuemmeler, Sheng, Schechter, Do, Zucker et al., 2020).  Obesity and OSA may be related 
and lifestyle changes (nutritional guidance) or treatment for OSA should be considered before 
medications are used for ADHD (Sedky, Bennett & Carvalho, 2014).  Furthermore, children with 
asthma and ADHD were found to have higher levels of hyperactivity, externalizing behaviors 
and anxiety than children who had ADHD alone (Borkschuk, Rodweller & Salorio, 2018).  Thus, 
the combination of ADHD and asthma may present challenges to the child and provider related 
to treatment compliance to optimize functional outcomes. In this project, these comorbidities 
identified may reflect the underserved, inner city, Hispanic and African American children who 
are already at risk for behavioral issues, obesity, OSA and asthma and could potentially be 
separate from ADHD.    
Limitations 
 This scholarly project should be viewed in light of some limitations. The project was 
carried out amid the novel COVID-19 viral-pandemic. As a result, the post-intervention period 
was cut short by one month in efforts to maximize safety and reduce potential virus exposure to 
patients and medical staff.  Primary care visits were replaced with only urgent care visits limiting 
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routine screening. In addition, the pandemic also triggered school closures, which may have 
affected the teacher’s ability for in-class behavioral assessment or concern for ADHD.  This was 
a small sample of pediatric providers at three-federally qualified health centers within an 
institution. Medical records reflecting ADHD patients seen by family practice providers were not 
included and may have different documentation practices than pediatric providers. The results 
were bias based on provider practice preferences despite education on the need to use DSM-V 
criteria for screening ADHD and initial buy-in prior to implementation of the project.  Future 
EHR documentation practice improvement projects need to evaluate barriers to usage by 
providers including practice preference and openness to change in order increase utilization of 
the template. In addition, the use of a “lock-out” mechanism can be embedded into the EHR to 
ensure provider completion of the DSM-V template.   
Conclusion 
 The need for primary care providers to follow DSM-V clinical practice guidelines is 
imperative for accurate screening, diagnosis and early treatment.  Findings from the present 
study indicate that primary care providers did not consistently use the DSM-V EHR template to 
screen children for ADHD.  These findings highlight the need to explore insights on EHR “lock-
out” mechanisms and template use check points during data collection to prompt early 
intervention if usage drops.  Further studies are indicated to examine barriers and facilitators to 
healthcare provider’s use of EHR templates to appropriately screen and diagnose children with 
ADHD.  
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Figure 1.   The IOWA Model Revised: Evidence-Based Practice to Promote Excellence in 
Health Care 
 
Iowa Model Collaborative. (2017). Iowa model of evidence-based practice: Revisions and 
validation. Worldviews on Evidence-Based Nursing, 14(3), 175-182. doi:10.1111/wvn.12223. 
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Figure 2.  Workstation Screening Reminder 
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Figure 3. Sample EHR [eClinicalWorks] ADHD Template 
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Figure 4.  Chart Review Flow Diagram 
 
  
Total Number Charts Reviewed
October 2019-March 2020
(n=13,095)
Pre-Intervention
October 2019 - December 2019
(n=5295)
Chart for Behavioral Follow-up or ADHD 
screening visit
(n=72)
Total Charts Reviewed
Pre-Intervention
(n=57)
Duplicate Charts Excluded
(n=15)
Post-Intervention
January 2020 - March 2020
(n=7800)
Charts for Behavioral Follow-up or ADHD 
screening visit
(n=68)
Total Charts Reviewed
Post-Intervention
(n=55)
Duplicate Charts Excluded
(n=13)
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Table 1.   Literature Review Table of Evidence 
Citation Purpose Sample/Setting Study Design Results 
Discussion/ 
Limitations of 
findings 
Biederman, J., Fried, 
R., DiSalvo, M., 
Storch, B., Pulli, A., 
Woodworth, K. Y., 
…Perlis, R. H (2019). 
Evidence of low 
adherence to 
stimulant medication 
among children and 
youths with ADHD: 
An electronic health 
records 
study. Psychiatry 
Services, 70(10), 874-
880. DOI: 
10.1176/appi.ps.2018
00515. 
 
 
 
 
 
 
 
 
To evaluate rates 
and correlates of 
adherence to 
stimulant 
medication 
among children 
and adolescents 
by using data 
derived from the 
electronic 
medical record 
(EMR)  
n= 2206; Ages 4–
17 years who had 
been prescribed a 
stimulant. 
 
Conducted at 
Massachusetts 
General Hospital 
between 
January 1, 2015, 
to December 31, 
2016 when EPIC 
EMR was 
implemented. 
 
 
Patient index 
prescription defined as 
the first time stimulant 
prescribed.  
 
Prescription refills 
and medication 
adherence were 
measured by the index 
prescription type and 
when prescription was 
refilled. 
 
Statistical Analysis: 
Logistic regression 
imputation methods 
for economic status, 
area-under-the-curve 
(AUC) statistic to 
examine how 
characteristics 
predicted medication 
adherence. 
 
 
 
 
 
2,206 children with 
prescriptions for 
stimulant medication. 
 
Confirmed ADHD 
diagnosis in 1,355 
(61%).  
 
Only 46% (1,023) 
were adherent to 
stimulant treatment. 
 
Rates of adherence 
were worse among 
patients receiving 
care from a PCP than 
a psychiatrist in older 
female patient (AUC 
0.57 – only modestly 
predict adherence 
better than chance.  
 
 
 
Low adherence to 
stimulant treatment 
in ADHD affects all 
ages, both sexes, 
and all economic 
class strata. 
 
Improve medication 
adherence is needed 
in the primary care 
setting. 
 
Medication 
adherence maybe 
related to inaccurate 
ADHD diagnosis 
and management. 
 
Limitations:  
Confirmation of 
ADHD not 
considered despite 
new AAP 
guidelines prior to 
study in 2013. 
 22 
Citation Purpose Sample/Setting Study Design Results 
Discussion/ 
Limitations of 
findings 
Carroll, A. E., Bauer, 
N. S., Dugan, T. M., 
Anand, V., Saha, C., 
& Downs, S. M. 
(2013). Use of a 
computerized 
decision aid for 
ADHD diagnosis: A 
randomized 
controlled 
trial. Pediatrics, 132(
3), e623–e629. 
DOI:10.1542/peds.20
13-0933 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To determine if 
implementation 
of ADHD 
diagnosis and 
treatment 
guidelines in a 
clinical decision 
support (CDS) 
system  would 
result in better 
care  and 
adherence to 
clinical care 
guidelines 
n= 48; patients 
age 5-12 years, 
high Medicaid 
population. 
 
University of 
Indiana Medical 
Group-Primary 
Care Network 
(4-primary care 
practices) 
between 2010 and 
2012. 
 
 
 
Cluster randomized 
controlled trial 
 
Comparison of 
diagnosis and 
management after 
implementation of a 
CDS for ADHD and 
evaluated via chart 
reviews in intervention 
and control clinics. 
 
The ADHD template 
in Child Health 
Improvement through 
Computer Automation 
(CHICA) used by all 
providers. 
 
Statistical Analysis: 
Descriptive statistics 
for characteristics, 
Chi-square categorical 
and Wilcox rank-sum 
continuous variables.  
Logistic regression 
model used to 
compare dichotomous 
variables. 
CDS module resulted 
in higher quality of 
care with respect to 
ADHD diagnosis. 
 
21% increase in use 
of diagnostic 
assessment among 
intervention group 
(OR=8.0, 95% CI) 
and 12% in control 
group. 
 
No statistical 
significance in 
number of 
hyperactive 
symptoms at school 
(p=.075). 
 
Increase seen in the 
number of children 
with inattentive 
symptoms (p<0.5), 
and hyperactive 
symptoms at home 
(p<0.5). 
 
 
 
Study showed 
introduction of 
CDS for ADHD 
improved the use of 
standardized rating 
scales 
 
ADHD core 
symptoms noted a 
diagnosis 
significant as it 
demonstrates the 
ability to improve 
the specificity of 
accurate reporting 
by parents and 
teachers. 
 
Limitations: 
Study conducted 
prior to updated 
AAP guidelines.  
 
ADHD template 
based on DSM-IV 
causing a limitation 
in diagnostic 
certainty. 
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Discussion/ 
Limitations of 
findings 
Co, J. P. T., Johnson, 
S. A., Poon, E. 
G., Fiskio, J., Rao, S. 
R., Van Cleave, J., 
Perrin, J. 
M.,  Timothy 
G. Ferris (2010) 
Electronic Health 
Record Decision 
Support and Quality 
of Care for Children 
With ADHD. 
Pediatrics, 
126 (2) 239-
246; DOI: 10.1542/pe
ds.2009-0710 
 
 
 
 
 
 
 
 
 
 
 
 
To assess the 
effect of EHR 
decision support 
on physician 
management and 
documentation 
of care for 
children with 
ADHD. 
 
N= 412 children, 
age 5 to 18, 
diagnosed with 
ADHD.  
 
79 pediatricians 
in 12 pediatric 
primary care 
clinics that use 
the same EHR. 
Conducted 
between 
December 2006 
and July 2007. 
 
Private and 
community 
clinics in eastern 
Massachusetts 
Cluster randomized 
clinical trial of EHR-
based CDS that 
included (1) clinician 
reminders to assess 
ADHD symptoms 
every 3 to 6 months,  
(2) ADHD note 
template with fields 
for symptoms, 
treatment 
effectiveness, and 
adverse effects. 
 
Statistical Analysis: 
Descriptive statistics 
and generalized 
estimating equations 
used to control for the 
clustering by 
providers. 
 
Intervention sites 
showed improved 
ADHD care related 
visits during the 
study.  
 
ADHD template was 
used at 32% of visits 
and associated with 
improved 
documentation of 
symptoms (100% vs 
61.3%), treatment 
effectiveness (96.6% 
vs 54.8%), and 
treatment adverse 
effects (96.6% vs 
40.3%; p<.001 for 
each). 
 
ADHD reminders 
associated with 20% 
increase in visits that 
discussed of ADHD 
symptoms.  
 
 
 
 
EHR tools increase 
the rate patients 
with ADHD have 
management of 
their condition and 
improve the quality 
of documentation. 
 
EHR use has 
potential for 
improving care for 
children with 
ADHD and other 
chronic conditions. 
 
Limitations: 
Study conducted 
prior to updated 
AAP guidelines in 
2011.  
 
ADHD centered 
around DSM-IV 
causing a limitation 
in diagnostic 
certainty. 
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Discussion/ 
Limitations of 
findings 
Daley, M. F., 
Newton, D. A., 
DeBar, L., 
Newcomer, S. R., 
Pieper, L., Boscarino, 
J. A., … Bussing, R. 
(2017). Accuracy of 
Electronic Health 
Record–Derived Data 
for the Identification 
of Incident 
ADHD. Journal of 
Attention 
Disorders, 21(5), 
416-425. DOI: 
10.1177/1087054713
520616 
To assess the 
accuracy of her 
EHR derived 
diagnoses in 
identifying 
children with 
incident (i.e., 
newly 
diagnosed) 
ADHD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n=7,362; age 3 to 
9 year, with 
incident of 
ADHD from 
January 1, 2004 
through 
December 31, 
2010 
 
10 large health 
care organizations 
(mix of urban, 
rural and 
community 
clinics) in 
Denver, CO.  
 
 
Retrospective cohort 
study, random sample 
of 500 records 
reviewed to determine 
whether a diagnosis of 
ADHD was 
documented in the 
clinician notes using 
DSM-IV criteria.  
 
Statistical Analysis: 
Descriptive statistics 
for all variables of 
interest. Confirmation 
rates of diagnosis were 
weighted at 95% CI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Incident ADHD was 
confirmed in 
clinician notes 
(71.5%) (95% CI = 
56.5, 86.4) for age 3-
5 year olds and  
(73.6%) (95% CI = 
65.6, 81.6) for age 6-
9-year-olds. 
 
41.4% of incident 
ADHD index 
diagnosis were made 
in pediatric setting 
with 37.9% made in 
mental health clinics. 
 
Only 4.6% ADHD 
diagnosis made in the 
primary care setting 
Manual chart 
reviews showed 
great variability in 
documentation of 
ADHD diagnosis.  
 
DSM-IV criteria 
rarely documented. 
 
Limitations 
Study design limits 
causation only an 
association. No 
control group 
without ADHD 
diagnosis. 
 
Identification of 
true ADHD cases 
was based on 
provider 
documentation 
ICD-9 codes. 
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Citation Purpose Sample/Setting Study Design Results 
Discussion/ 
Limitations of 
findings 
Epstein, J. N., 
Kelleher, K. J., 
Baum, R., Brinkman, 
W. B., Peugh, J., 
Gardner, W., . . . 
Langberg, J. 
(2014). Variability in 
ADHD care in 
community-based 
pediatrics. Pediatrics, 
134, 1136-
1143. DOI: 
10.1542/peds.2014-
1500. 
 
To  examine 
ADHD diagnosis 
and care 
variability 
in community-
based pediatric 
practices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n=1594; 
children’s age not 
specified. 
 
50 pediatric 
practices, 188 
pediatric 
providers, no 
access to 
specialized 
mental health, in 
Central and 
Northern Ohio 
(August 2010-
December 2012) 
Retrospective chart 
review, random 
sample of charts  
 
Charts reviewed to 
assess pediatrician 
ADHD care practices. 
 
Pediatricians reported 
the percentage of their 
patients whose 
primary payer was 
Medicaid.  
 
Statistical Analysis: 
Descriptive statistics 
and multilevel 
modeling was used to 
estimate the 
percentage of 
variability in each 
ADHD care variable  
 
DSM-IV criteria 
documented in 70.4% 
of patients. 93.4% on 
ADHD medication 
and 13% receiving 
psychosocial therapy. 
Combined therapy 
not evaluated.  
 
Parent- and teacher-
rating scales were 
used during ADHD 
assessment but rarely 
used to monitor 
treatment response. 
 
Variability identified 
in ADHD care by 
pediatrician and 
practice site.  
 
 
Variability in 
ADHD care at the 
patient level despite 
AAP guidelines. 
Quality of ADHD 
care in community-
based pediatric 
settings need 
improvement. 
 
Limitations: 
Retrospective study 
design. Chart 
review did not 
include patient 
demographics, so 
relationship 
between patient-
level data and 
quality of ADHD 
care could not be 
estimated. 
 
Out-of-date DSM-
IV criteria utilized 
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Discussion/ 
Limitations of 
findings 
Gruschow, S. M., 
Yerys, B. E., Power, 
T. J., Durbin, D. R., 
& Curry, A. E. 
(2019). Validation of 
the Use of Electronic 
Health Records for 
Classification of 
ADHD 
Status. Journal of 
Attention 
Disorders, 23(13), 
1647–1655. DOI: 
10.1177/1087054716
672337 
 
 
 
 
 
 
 
 
 
 
 
To validate an 
EHR based 
algorithm to 
classify ADHD 
status of 
pediatric 
patients. 
 
n=2,030 reviewed 
with diagnosis of 
ADHD, n= 807 
with non-ADHD  
 
The Children’s 
Hospital of 
Philadelphia born 
between 1987-
1995. 
 
Retrospective cohort 
study 
 
Patients classified with 
ADHD in EHR by 
ICD-9 code 314.x via 
EPIC system and a 
random weighted 
sample with non-
ADHD were reviewed 
to confirm the 
presence or absence of 
ADHD. 
 
Statistical Analysis: 
Researchers estimated 
sensitivity, specificity, 
positive predictive 
value and negative 
predictive value and 
exact 95% CI. 
 
 
Depending on 
assumptions for 
inconclusive cases, 
sensitivity ranged 
0.96 to 0.97 (95% CI 
= [0.95, 0.97]), 
specificity 0.98 to 
0.99 [0.97, 0.99], and 
positive predictive 
value 0.83 to 0.98 
[0.81, 0.99] 
 
Unable to use EHRs 
to confirm presence 
or absence of ADHD 
diagnosis, in 1 out of 
4 patients with ICD-9 
code 314.x. 
 
 
 
 
 
 
 
 
 
 
 
 
Algorithms seeking 
to capture ADHD 
can do so with a 
high degree of 
sensitivity. 
 
Low proportion of 
patients without 
ADHD codes were 
in fact diagnosed 
with ADHD. 
 
Limitations: 
Study was not 
designed to identify 
if DSM criteria was 
utilized to diagnose 
ADHD. 
 
Single center EHR 
lack generalizable 
to all settings and 
providers.  
 
Variability in 
provider approach 
to ADHD best 
practice guidelines. 
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Limitations of 
findings 
Michel, J. J., Mayne, 
S., Grundmeier, R. 
W., Guevara, J. P., 
Blum, N. J., Power, 
T. J., … Fiks, A. G. 
(2018). Sharing of 
ADHD Information 
between Parents and 
Teachers Using an 
EHR-Linked 
Application. Applied 
Clinical 
Informatics, 9(4), 
892–904. 
doi:10.1055/s-0038-
1676087 
 
 
 
 
 
 
 
 
 
 
 
 
To adapt an 
existing EHR-
linked system for 
ADHD symptom 
monitoring to 
support 
communication 
between parents 
and teachers and 
then to assess 
child 
characteristics 
associated with 
sharing of 
ADHD 
information 
n= 590; school-
age children with 
ADHD at 31 
primary care sites 
affiliated with 
Children’s 
Hospital of 
Philadelphia 
between January 
25, 2017 to June 
16, 2017. 
Retrospective cohort 
study.  
 
ADHD Care Assistant 
CDS used across all 
primary care sites to 
improve parent and 
teacher sharing of 
information (e.g., 
surveys).  
 
Parents had to have 
accessed the system 
once during the study 
period. 
 
Statistical Analysis: 
Descriptive statistics 
for child 
characteristics, 
multivariable logistic 
regression used to 
estimate an association 
between child 
characteristics and 
parental sharing. 
64% parents elected 
to share survey 
results with teachers 
at the first 
opportunity and 80% 
elected to share all 
possible information. 
Sharing at 
subsequent 
opportunities (89%). 
 
Parents viewed 16% 
of teacher submitted 
surveys and teachers 
only 30% of parent 
submitted surveys. 
EHR-link 
promoted sharing of 
information 
between parent and 
teacher. This has 
not been widely 
integrated in 
ADHD care. 
 
Strategies are 
needed to improve 
viewing of shared 
information.  
 
Limitations: 
Sample represented 
a limited subset of 
all ADHD. Provider 
demographic 
information not 
included.  
 
Limited control 
over when and why 
clinicians chose to 
use the system. 
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Oppenheimer, J.; 
Ojo, O.; Antonetty, 
A.; Chiujdea, M.; 
Garcia, S.; Weas, S.; 
Loddenkemper, T.; 
Fleegler, E.; Chan, E. 
(2019). Timely 
Interventions for 
Children with ADHD 
through Web-Based 
Monitoring 
Algorithms.  
Diseases, 7, 20. 
DOI:10.3390/disease
s7010020 
 
 
 
 
 
 
 
 
 
 
 
 
To evaluate an 
automated 
trigger algorithm 
designed to 
detect potentially 
adverse events in 
children with 
ADHD 
monitored 
remotely 
between visits. 
n= 1738 parents 
of patients, no 
ages described, 
receiving ongoing 
care for ADHD 
and prescribed 
medications. 
 
88 out of 113 
providers agreed 
to participate. 
Department of 
Neurology at 
Boston Children’s 
Hospital between 
October 1, 2014 
and December 31, 
2015. 
 
 
Cluster randomized 
clinical trial 
 
EHR trigger algorithm 
(TriVox app) derived 
from parent-reported 
ADHD questionnaire 
used for care. Worse 
symptoms or side 
effects triggered an 
alert. Primary outcome 
is clinican response to 
alerts.  
 
Vanderbilt ADHD 
Parent Rating and 
Clinical Global 
Impressive-Severity 
and Improvement 
scales used. 
 
Statistical Analysis: 
Descriptive statistics 
to assess 
demographics between 
alert and non-alert 
groups, T-test and 
regression analysis 
between groups.   
 
146 out of 1738 
parent reports (8%) 
triggered alerts for 98 
patients. 111 alerts 
(76%) required 
immediate review 
with 68 (61%)  
requiring contact. 
46% (31/68) led to a 
change in care 
[medication 
adjustment (52%), 
scheduling an appt. 
(23%), and referral 
(23%]. 
 
Patients with alerts 
demonstrated 
worsened ADHD 
severity (β = 5.8, 
95% CI: 3.5–8.1 [p < 
0.001].  
 
A trigger algorithm 
facilitated timely 
changes in the care 
in between face-to-
face visits as 
measured by 
validated scales for 
ADHD severity. 
 
Limitations: 
Not randomized or 
blinded due to 
ethical concern. 
Minimal alert 
burden on clinicians 
due to low response 
rate. Did not assess 
patient outcomes or 
effects on 
medications. 
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Power, T. J., Michel, 
J., Mayne, S., Miller, 
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201–218. 
DOI:10.1080/175473
0X.2016.1199283 
 
 
 
 
 
 
 
 
 
 
 
To examine the 
feasibility of the  
development and 
implementation 
of an EHR 
portal, known as 
the ADHD Care 
Assistant. 
 
 
N= 279, 5 and 12 
years of age, in 
the primary care 
network at 
Children’s 
Hospital of 
Philadelphia 
 
19 practices and 
105 provider 
participated in the 
study between 
December 1, 
2014 through July 
31, 2015. 
 
 
 
 
Feasibility study 
 
Providers were invited 
to participate in an 
educational 
intervention study 
designed to improve 
their use of evidence-
based practices for 
managing ADHD 
 
Feasibility information 
obtained by extracting 
data from EHR for 
study providers and 
their patients with 
ADHD for whom the 
ADHD Care Assistant 
had been activated 
 
Statistical Analysis: 
bivariate ordinal 
logistic regression 
models for each 
characteristic that 
accounted for the 
clustering of 
observations within 
practices. 
70 (67%) activated 
the Care Assistant for 
at least one patient 
during the 8-month 
project period. 
 
Care Assist use was 
lower in practices 
with higher Medicaid 
 
Across practices, 
32% of providers 
activated Care 
Assistant for at least 
5 patients and 15% 
activated it for 10 or 
more patients 
 
279 parents complete 
Vanderbilt screenings  
(55%) and 165 
teachers (33%).  
 
 
 
The study showed 
the feasibility of an 
electronic system to 
collect parents and 
teachers 
information that is 
useful in decisions 
about ADHD; 
directly linked to 
the EHR, providers 
could have rapid 
access. 
 
Limitations: 
Findings are limited 
to the subset of 
practices / providers 
limits 
generalizability. 
 
 
 
  30 
Table 2.  Provider Education on DSM-V Criteria 
DSM-V Criteria (ADHD) (Inattentive):  
Often fails to give close attention to details or makes careless mistakes in schoolwork, at work, 
or with other activities. 
Often has trouble holding attention on tasks or play activities. 
Often does not seem to listen when spoken to directly. 
Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in 
the workplace (e.g., loses focus, side-tracked). 
Often has trouble organizing tasks and activities. 
Often avoids, dislikes, or is reluctant to do tasks that require mental effort over a long period of 
time (such as schoolwork or homework). 
Often loses things necessary for tasks and activities (e.g. school materials, pencils, books, tools, 
wallets, keys, paperwork, eyeglasses, mobile telephones). 
Is often easily distracted. 
Is often forgetful in daily activities. 
 
DSM-V Criteria (ADHD) (Hyperactivity/Impulsivity)  
Often fidgets with or taps hands or feet, or squirms in seat. 
Often leaves seat in situations when remaining seated is expected. 
Often runs about or climbs in situations where it is not appropriate (adolescents or adults may be 
limited to feeling restless). 
Often unable to play or take part in leisure activities quietly. 
Is often “on the go” acting as if “driven by a motor”. 
Often talks excessively. 
Often blurts out an answer before a question has been completed. 
Often has trouble waiting his/her turn. 
Often interrupts or intrudes on others (e.g., butts into conversations or games). 
 
 
 
  31 
Table 3.  Provider Demographics (n=10) 
 MD / DO  
(n=5) 
APRN / PA  
(n=5) 
Age (years)    
    Mean ± SD  
    Range 
 
34 ± 2.9  
31-38  
 
36 ± 10  
27-52 
Gender 
    Female 
    Male  
 
4 (80%) 
1 (20%) 
 
5 (100%) 
-- 
Ethnicity  
White 
African American 
Asian 
Other 
 
 1 (20%) 
             0 (0%) 
 3 (60%) 
 1 (20%) 
 
1 (20%) 
3 (60%) 
             0 (0%) 
1 (20%) 
Years of Experience  
    Mean ± SD 
    Range 
 
3.1 ± 1.1  
1-5 
 
7.2 ± 7.5  
2-20 
Years in Current Position  
    Mean ± SD 
    Range 
 
2.3 ± 1.7  
0.5-5 
 
2.6 ± 0.9  
2-4 
Employment Status n (%) 
Full-time 
Part-time 
 
5 (100%) 
0 (0%) 
 
3 (60%) 
2 (40%) 
Additional Mental Health Training 
Yes 
       No 
 
1 (20%) 
4 (80%) 
 
--   
-- 
Categorical variable = Chi Square, Continuous variables = Independent T-Test  
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Table 4.  Provider Specific Use of DSM-V Criteria and Vanderbilt Completion (n=112) 
 MD / DO  
n=77 
APRN / PA  
n=35 
P Value 
DSM-V Criteria Used 
Yes 
No 
Incomplete 
 
0 (0%) 
16 (21%) 
61 (79%) 
 
4 (8%) 
 8 (17%) 
23 (75%) 
.009* 
Vanderbilt Completed 
Yes 
No 
 
40 (59%) 
37 (39%) 
 
11 (33%) 
24 (67%) 
.043* 
*Categorical variable = Chi Square 
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Table 5.  Pre- and Post-Intervention Patient Demographics 
 Pre-Intervention 
(n=57) 
Post-Intervention 
(n= 55) 
Age (years)   9.4 ± 3.7  8.7±3.6 
Gender   
Female 
Male  
    
11 (20%) 
46 (80%) 
 
13 (24%) 
42 (76%) 
Ethnicity n (%) 
White 
Hispanic 
African American 
 
 1 (2 %) 
50 (88%) 
  6 (10%) 
 
0 (0%) 
45 (82%) 
10 (18%) 
Insurance Type  
     Public   
 
 57 (100%) 
 
55 (100%) 
Patient Visit 
ADHD / Behavior Follow-Up 
ADHD Screen at Routine Visit 
 
19 (33%) 
38 (67%) 
 
24 (44%) 
31 (56%) 
Provider Screening 
MD / DO 
APRN / PA 
 
39 (68%) 
18 (32%) 
 
38 (69%) 
17 (31%) 
DSM-V Criteria Used 
Yes 
No 
Incomplete 
 
1 (2%) 
13 (23%) 
43 (75%) 
 
3 (5%) 
11 (20%) 
41 (75%) 
Vanderbilt Completed 
Yes 
No 
 
22 (39%) 
35 (61%) 
 
29 (53%) 
26 (47%) 
ADHD Diagnosis Completed at 
Visit 
Yes 
No  
Diagnosis Already Established 
 
 
6 (11%) 
9 (16%) 
42 (74%) 
 
 
6 (11%) 
10 (18%) 
39 (71%) 
Current Management 
Medication 
Behavioral 
Combination 
None 
Other [Refused Referral 
 
6 (10%) 
9 (16%) 
11 (20%) 
3 (5%) 
28 (49%) 
 
5 (9%) 
10 (18%) 
28 (33%) 
6 (11%) 
16 (29%) 
Other Medical Conditions  
Overweight / Obesity 
Asthma / Allergies 
OSA / Tonsillar Hypertrophy 
Seizure Disorders 
Other 
None 
 
 
5 (9%) 
5 (9%) 
 3 (6%) 
 2 (4%) 
5 (9%) 
36 (63%) 
 
4 (7%) 
4 (7%) 
1 (2%) 
-- 
1 (2%) 
45 (82%) 
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Table 5 continued 
 
  
 
 Pre-Intervention 
(n=57) 
Post-Intervention 
(n= 55) 
Other Behavioral / Mental Health  
Autism 
Learning Delays 
Developmental Delays 
Conduct or Oppositional Disorders 
Other [PTSD, Depression, Trauma] 
None 
 
 
7 (12%) 
5 (9%) 
2 (4%) 
2 (4%) 
3 (5%) 
38 (66%) 
 
 
3 (5%) 
3 (5%) 
0 (0%) 
2 (4%) 
2 (4%) 
   45 (82%) 
MD/DO=physician; APRN = advanced practice registered nurse; PA=Physician assistant; 
OSA=obstructive sleep apnea; PTSD=post-traumatic stress disorder. 
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Appendix A.   Provider Demographic Data Collection Form 
1. Age ____________ 
2. Gender: Male [  ], Female [  ] 
3. Ethnicity: White [  ], Hispanic [  ], African American [  ], Asian [  ], Other : ___________ 
4. Type of Provider:  Physician [  ], PNP [  ], Physician Assistant [  ] 
5. Years of Clinical Practice Experience ___________________ 
6. Years at Current Organization _________________________ 
7. Any additional training or certification is psychiatric / mental health. Yes [  ], No [  ] 
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Appendix B.  Patient Electronic Health Record Data Collection Form  
1. Age ____________(at screened or diagnosed) 
2. Gender: Male [  ] Female [  ] 
3. Ethnicity: White [  ], Hispanic [  ], African American [  ], Asian [  ], Other : ___________ 
4. Insurance: Public [  ], Private [  ], Uninsured / Self-pay [  ] 
5. DSM-V Criteria Used for Screening: Yes [  ], No [  ], or Incomplete [  ] 
6. Vanderbilt Completed: Yes [  ], No [  ], or incomplete [  ] 
7. Current Management: [  ] Medication, [  ] Behavioral Therapy, [  ] Other _____________ 
8. Other Medical or Behavioral Conditions: ______________________________________ 
9. Diagnosis made: [  ] Yes [  ] No [  ] Ongoing diagnosis 
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